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Abstract 
This paper is based on the results of the research carried out by the PIARC Technical Committee B4 (Freight Transport and 
Inter-Modality, Working Group 3 (Urban freight management) in the 2008 - 2011 research cycle. This paper focuses on the 
procedure of planning, implementing and evaluating policy measures for urban freight transport. The title of the report 
indicating “Governance” is challenging in terms of the collaborative work necessary to solve difficult problems encountered by 
stakeholders. This paper provides the outline of guidance for the governance of urban freight transport in the public sector. 
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organising Committee of the 8th International Conference on City 
Logistics. 
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1. Introduction 
Freight movement, largely undertaken by road transport, can cause several societal issues, such as traffic 
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congestion, deterioration of roadside environment, and traffic accidents, all of which can lead to worsening the 
quality of life. “Road Freight Transport Management (RFTM)” becomes necessary, especially in urban settings, 
where almost no other modes for freight movement are available. 
RFTM measures are a set of policies designed to improve the safety and economic efficiency of freight vehicles, 
as well as reducing their associated environmental burdens and improving local quality of life.  The measures 
include infrastructural and non-structural measures such as developing roads and allocating freight movement to a 
desirable route. 
The framework of RFTM is composed of the four steps as described in Fig. 1. After evaluation, some feedback 
may be needed to be given to the first step of problem identification. The iterative and PDCA cycling 
characteristics of the procedure is essential. 
 
 
Fig. 1. Framework for governance of urban freight transport 
2. Procedure of RFTM 
This paper provides practical instruction regarding what action should be taken at what stage of the RFTM 
system. The workflow in the beginning illustrates the typical steps at each stage while also serving as an index for 
this guide. 
2.1. Workflow 
As Fig. 2 shows, ideally freight management fits neatly within the PDCA cycle in which freight measures will 
be improved and made more efficient as each cycle ends.  
 
 
Fig. 2. PDCA Cycle for the Road Freight Transport Management 
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2.2. RFTM partnership (or FQP) / Public Involvement (PI) 
Building a partnership takes effort and time, but it is worthwhile putting effort and time into it, because 
partnerships provide valuable information and opinions that we may not gain otherwise. Also, once consensus is 
achieved in a partnership, unforeseen events can be dealt with more easily. There are several techniques for 
involving stakeholders. One is to establish an RFTM partnership (or FQP: Freight Quality Partnership) and the 
other is to utilise public involvement (PI). Either one can be used depending on the economical and political 
situation.  
RFTM Partnerships, including freight businesses, owners of stores in affected streets, residents, officers 
(municipal, central or police) and academic experts, are an effective tool in order to promote smoother traffic 
management (See Fig. 3). 
Public Involvement (PI) is also a good tool and has been widely used. It increases public input in the planning 
stage, which helps an administrative office increase its chance of success. If the administrative office ignores the 
stakeholders and the public at large, it will rarely enjoy the benefits of their support and approval. By building 
good relationships with stakeholders, the planned measure will be better understood and more likely supported 
because they feel they are a part of the program through being involved from the planning stage (See Fig. 4). 
It is important that a municipality makes the final decisions after public consultation, thus taking on final 
responsibility.  
 
 
Fig. 3. Example of RFTM Partnership (East Osaka FQP, Japan) 
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Fig. 4. Typical PI Process 
2.3. Identifying Problems and their Causes 
Problem(s) might sometimes be obvious; the city official may be facing complaints about chronic or serious 
congestion, safety issues and air quality problems and so on. In addition to them, there might be hidden problems 
that silent residents suffer from. The problems the city holds can be revealed through regular talks with people of 
various positions or can be discovered while travelling throughout the city. Once the current problems are 
identified, it is time to identify the relevant factors and specify their causes. Typical problems which are found in 
the urban fright transport and points to consider are described as follows. 
2.3.1 Congestion  
Large freight vehicles have a greater impact on traffic congestion than passenger vehicles because of their size. 
Goods are delivered with smaller freight vehicles more frequently in order to respond to the needs for just-in-time 
delivery. Traffic capacity is reduced due to on-street parking and double parking, causing additional congestion. 
However, there are some points to consider. Large freight vehicles contribute to reducing the number of freight 
vehicles on roads because they carry a larger amount of cargo than small freight vehicles. Just-in-time (JIT) 
deliveries improve the quality of transport service, although excessive JIT should be controlled. Also, sufficient 
space should be provided for transport activities, because loading and unloading activities are essential in transport. 
2.3.2 Environmental nuisance 
Since freight vehicles, especially larger ones, emit more pollutants per unit than passenger vehicles, they have a 
greater impact on air quality. There are still many old freight vehicles on the road which emit more pollutants per 
unit. Freight vehicles, especially larger ones, are heavier than passenger vehicles, causing higher levels of noise 
and vibration. Loading/unloading operations are undertaken on the road, which causes noise.  
However, considering that they have larger carrying capacities, transport with fewer large vehicles will emit less 
total pollutants. 
2.3.3 Safety problem 
Accidents involving large freight vehicles have greater fatality/casualty rates. Also, once an accident takes 
place, a large freight vehicle can cause a considerable obstruction to traffic flow. 
However, accident rates involving large freight vehicles are smaller than those involving small freight vehicles. 
This is especially true for accident rates per load. Since accidents involving large freight vehicles tend to be more 
serious, the dangers of large freight vehicles are highlighted.  
 
2.3.4 Energy consumption 
Freight vehicles consume more energy, especially fossil fuel, which has adverse effects on climate change. 
Obtain consensus among stakeholders
Meetings or Hearings
(Interested groups and citizens)
Proposal of approaches and measures by government
Improvement
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However, considering that they have larger carrying capacity, transport with fewer large vehicles has less total 
energy consumption than transport with many small vehicles.  
2.3.5 Visual intrusion 
Large freight vehicles can obstruct other drivers’ vision and also block a pedestrian’s view of other traffic. Freight 
vehicles are not stylish in design compared to passenger cars and are often soiled with dirt, which adversely affects 
the visual image of a city. 
2.3.6 Unsuitable infrastructures 
Large freight vehicles are heavy and have a large minimum turning radius. Roads in city centres, especially in 
older districts, are usually narrow and not suitable for large freight vehicles. Infrastructure development to 
accommodate large freight vehicles requires significant amounts of moneyHowever, large freight vehicles play a 
major role in urban freight movement therefore sufficient infrastructure should be provided and designated for 
them and use of the designated infrastructure should be encouraged. 
2.4. Goal setting 
The next step after identifying problems is to set goals. Goals should be simple and clear so that everybody can 
easily understand them. After a cycle of freight measures have been implemented, the goals should be checked to 
ascertain if they have been achieved. In this sense, success or failure of the package is easily and fairly determined 
if the effect is measureable. 
2.5. Designing desirable freight vehicle movement 
Freight vehicle movement causes a wide variety of problems. On the other hand, prohibiting their movement is 
not realistic, considering we have to maintain socioeconomic activities. Therefore, it is necessary to discuss freight 
vehicle movement that addresses or mitigates these problems as well as realising efficient socioeconomic activities. 
The required freight vehicle movement should realize both an economically-efficient and environmentally-friendly 
society that (i) minimises the travel distance in the urban areas, (ii) uses arterial roads, (iii) chooses lower-emission 
vehicles and (iv) selects desirable times of the day to operate. Details of such movement can be described as 
follows. 
For freight vehicle movement around urban areas. Urban areas usually have a greater population density and are 
environmentally sensitive, and normally include a number of destinations for freight vehicles. In order to reduce 
the environmental burden in the urban areas, it is necessary to minimise freight vehicle movements as much as 
possible. Thus, the following movement is desirable when freight vehicles drive within urban areas. 
Freight vehicles without any destinations within the urban area drive around the urban area using ring roads or 
bypasses. If the road network is such that freight vehicles have to drive through the urban areas, require them to 
use principal arterial roads that are more desirable from an environmental and safety perspective (See Fig. 6). 
Require freight vehicles coming into the urban area to use ring roads and bypasses so that the travel distance 
within the urban area will be minimal (See Fig. 5) 
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Fig. 5. Route selection Avoiding/Minimizing                             Fig. 6. Freight Vehicle Movement 
Freight Vehicle movement in an Urban Area                                        within Urban Areas 
 
 For freight vehicle movement within urban areas. Freight vehicle movement is required to select its route into 
urban areas so that the environmental burden is minimised. In this regard, freight vehicle movement into urban 
areas or surrounding areas is under the following conditions (See Fig. 6). 
Freight vehicles driving into the destinations within urban areas should use arterial roads that impose less 
environmental burden. Ideally, such roads should have sufficient width and environmental applications including 
noise reducing pavement and noise barriers. Also land use of the roadside areas should be non-residential if 
possible.  
Freight vehicles with no destinations in residential area use surrounding arterial roads. 
Freight vehicles use arterial roads near residential areas and select routes that minimises the travel distance 
within residential areas. 
 
 
Fig. 7. Movements of freight vehicles entering urban areas 
 
Selecting desirable vehicles for in-city movement. Use larger freight vehicles near the fringe of the urban areas 
and change to smaller LEVs (Low Emission Vehicles) for the last-mile delivery after transhipment at a 
transhipment terminal (See Fig. 7). 
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Selecting desirable time of day. Select off-peak times for freight vehicle movements when there is not too much 
traffic on the road or nearby pedestrian movement. For example, loading/unloading operation finishes before 10am. 
For freight movement between urban areas. Use motorways and principal arterial roads for transport between 
urban areas is encouraged.  
Adopt mass transport using large freight vehicles on motorways and principal arterial roads between cities, 
production areas, ports, airports and railway stations. 
In case of smaller amounts of goods, use small vehicles to get goods to truck terminals for transshipment to 
larger freight vehicles followed by transport between urban areas.  
Use railways and marine transport if it is effective from the aspect of energy saving, reducing environmental 
impacts and transport costs can be saved. 
2.6. Selecting approach 
 “Approach” in this context means a type of incentive or idea for the problem solving. An approach should only 
be selected from the many available options after careful consideration. Typical approaches are provided in Table 
1.   
        Table 1. Examples of Approach 
Approach Example 
(1) Infrastructure Development of bypasses/ring roads, urban distribution centres, loading facilities 
(2) Regulatory 
Introduction of fuel taxes, road user charge, dedicated freight 
Impose vehicle restrictions 
Introduce congestion charging 
(3) Logistical 
Use of small delivery vehicles 
Improved terminal operations 
Improve driver competencies 
(4) Co-operative 
Form freight partnerships 
Load sharing systems (increase load factors) 
Joint delivering 
(5) Technology 
Use of electric delivery vehicles 
Use of GPS and FTMS 
Implement a vehicle parking reservation system 
(6) Behavioral 
Implement anti idling messages 
Improve social acceptance of urban freight activities 
Use of recommended truck routes 
2.6.1 Infrastructure approach 
This category is based on development of structures such as roads, parking space or logistics facilities.  
2.6.2 Regulatory approach 
The regulatory approach includes grouping policy, land use planning, licensing, regulations and associated 
instruments. The level of enforcement and observance can differ widely dependent on the circumstances, practices 
and state of regulatory development. The success or otherwise of a regulatory approach in many instances will 
come down to one other characteristic of this approach which is the ability to achieve an acceptable level of 
compliance through a blend of supporting “hard” (e.g. penalties) and “soft” (e.g. information) measures. 
2.6.3 Logistical approach 
Logistics is a dynamic, multi disciplinary set of integrated business activities that are critical to the flow of 
freight and information, through an entire product supply chain from raw materials, through to final disposal. This 
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approach is characterised by the involvement of only (or mainly) the private entities in the form of actors such as 
freight and logistics businesses. 
2.6.4 Co-operative approach 
This approach focuses on harmonising measures between private and public sector actors to achieve mutually 
efficient and sustainable outcomes. A characteristic of this approach is that measures focus on enhanced or new, 
operationally efficient business models such as can be seen with urban consolidation centres. One other important 
priority of measures would be for information gathering, planning, evaluation and co-ordination of urban freight 
transport to involve the public and private sectors in a pro-active and co-operative role. 
2.6.5 Technology approach 
Information and Communication Technology (ICT) can play a vital role in addressing problems within urban 
freight transport. The range of ICT measures available to contribute to addressing the problem for logisticians is 
vast and has predominantly been influenced by the private sector as they seek to exploit opportunities through the 
development of products and solutions in order to gain a financial return. 
2.6.6 Behavioral change approach 
The foundation of this approach is to encourage voluntary behaviour change through measures such as 
promotional activities to raise awareness through the provision of information. This approach is often seen as the 
soft component used to underpin the success of those measures within the other categories and which take a harder 
approach such as the case where a new regulation is created to overcome an issue. In practice this could mean a 
promotional campaign introduced to promote a regulatory change. 
2.7 Selecting measures 
 “Measure” in this context means a specific action to be taken to address freight-related problems. In order to 
realise freight vehicle movement that meets both efficiency and environmental protection, infrastructure 
development such as road network and distribution centres is required while at the same time providing traffic 
management measures. Measures are categorized as shown in Table 2. 
2.7.1 Infrastructure development 
Ring roads or bypasses should be developed on the fringe of urban areas. Clarify the structure and role of each 
category of roads including motorways, principal arterial roads, arterial roads, minor arterial roads, district roads 
and others. Transshipment from large freight vehicles to small ones. Transshipment facilities among modes 
including air, marine, railway and road should be provided. Joint delivery requires development of a joint delivery 
centre that is used for collecting goods, sorting by destination and transshipping. Loading/unloading facilities are 
needed that enable efficient operation.  
2.7.2 Traffic management of freight vehicles 
Infrastructural development alone cannot realise desirable freight vehicle movement. In addition to 
infrastructural development, traffic management is necessary.  There are three types of traffic management for 
freight vehicles; through-traffic management, flow traffic management and parking management 
2.7.3 Harmony with urban structure 
In urban areas, there are facilities sensitive to noise and the quality of life such as residences, schools and 
hospitals and other facilities such as commercial buildings, offices, factories and storage facilities which are 
sensitive to operational efficiency. Therefore, urban structure should be planned or guided in such a way that these 
problems can be avoided by realising harmony between the urban structure and freight transport and harmony with 
roadside land use. 
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   Table 2. Measures to realize the Desirable Freight Vehicle Movement 
Measure Example 
Tr
af
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 M
an
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t 
Traffic flow 
management 
Through-traffic 
optimization 
Infrastructure Ring roads, bypasses 
Traffic management Restriction of through-traffic in city 
In/out-flow 
optimization 
Infrastructure Transshipment terminals outside city 
Traffic management Truck route designation 
Parking management 
Infrastructure Loading/unloading facility 
Traffic management Truck-only parking space 
Time management Limited time window for trucks 
Vehicle management Low-emission vehicles 
B
et
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r t
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rt 
 
Joint delivery 
Infrastructure Joint delivery centre 
Traffic management Joint delivery agreement 
Intermodal transport Infrastructure 
Intermodal terminals 
Transshipment equipment 
H
ar
m
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y 
w
ith
 
ur
ba
n 
st
ru
ct
ur
e 
Land-use plan 
Infrastructure 
Environmental buffer along arterial 
roads 
Land-use management 
Restriction of residential building along 
arterial roads 
O
th
er
 Improve vehicle movement ITS, ICT 
Organizational activities Freight Quality Partnership 
2.8 Seeking an Optimal Combination of Approaches and Measures 
The approach and measure(s) used should be selected from a variety of options with careful consideration. This 
way, government officers are prevented from taking short life and limited impact solutions. For example, 
congestion caused by freight carriers’ sometimes chaotic on-street unloading operations, the optimal approach can 
be selected from Regulatory, Infrastructure or Voluntary Behavioral Change. Accordingly, the best measure can be 
parking management selected from the Traffic Management or joint delivery from Better Transport Method.  
In reality, an approach does not have to be selected before a measure; selecting a measure can be done before 
selecting the approach. As re-consideration of selecting an approach and measure is repeated through discussion, a 
thoughtful and practical combination of approach and measure can be determined. 
The relationship between approaches and measures is given in Table 3. 
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Table 3.  Possible Combinations of Approaches and Measures 
2.9 Assessment of the program 
The designed approach and measures may have negative side effects as well as expected benefits. Both sides of 
the effects caused by the selected approach and measures should be carefully examined in advance of 
implementation so that the advantages will be maximised while the disadvantages will be minimised. There are 
several techniques to anticipate the advantages and disadvantages depending on the financial constraints of the 
project: 
- Stakeholders’ workshop to brainstorm possible effects, 
- Computer-aided simulation, 
- Pilot program, and 
- Scenario examination. 
2.10 Implementation of the program 
Based on the results of the assessment of the program such as the pilot program, determine if a full-scale 
operation should be commenced. In the decision process, it is important to check that the program is feasible and 
practical.  
Measures 
Approaches 
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Te
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l C
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Traffic 
management 
Traffic flow  
Optimization 
Through-traffic 
optimization 
x x 
 
x 
 
x 
In/out-flow 
optimization 
x x 
 
x x x 
Parking management x x x x x 
Time management x x x x 
Vehicle management x x x x x x 
Better transport 
method 
Joint delivery x x x x 
Intermodal transport x x x 
 
x 
 
Harmony with urban 
structure 
Land-use plan 
 
x 
 
x 
 
x 
Other 
Improve vehicle movement x x x 
Organizational activities  x x x 
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2.11 Evaluation 
After the implementation of the program, the results should be evaluated. This is a part of a project management 
process. Evaluation and feedback is equally important to guarantee the success of the measures undertaken and 
improve on any adverse secondary effects as a result of the measure(s). Hence the main objectives of any 
evaluation process are as follows: 
- Check that actions are implemented as planned, 
- Analyse the effects of the actions undertaken, 
- Determine whether objectives are met, and 
- React and develop solutions where objectives have not been met or problems have been raised. 
One way in which measures are assessed is via the use of ‘key performance indicators (KPIs). Table 4 provides 
a selection of objectives and key performance indicators that could be used to evaluate measures, and are 
categorized into 4 strategic level aims.  
 
 Table 4.  Demonstrates a Number of KPIs for each Category 
Criteria Objective Indicator Source Measurement 
Life quality 
Emissions 
reduction 
-noise 
-air quality 
-CO2 
-traffic volume 
-accidents 
-field study 
-local authority 
-police 
-modelling, 
measurements 
-traffic counts 
-literature research 
Economic 
development 
Economic 
development 
-Commercial floor space 
-number of visitors 
-local authorities 
-offices, real state 
-statistics 
-questionnaire study 
Accessibility  
Improving 
accessibility 
-vehicle-km 
-travel time 
-number of obstacles 
-carriers 
-drivers 
-field study 
-police 
-questionnaire study 
-traffic counts 
Transport 
efficiency  
Improving vehicle 
load factors 
-average load factor of 
vehicles 
-fuel consumption per unit  
-operators -study 
Wider social benefits may be accrued as a result of the four criteria above. It is also important to evaluate these 
as a result of any intervention, as they often manifest in terms of secondary effects which can impact on the overall 
success of the project. 
Based on the evaluation made at the “Check” stage, continue to implement the RFTM tool. If the evaluation 
suggests the on-going tool needs to be modified, do so. Discuss the modification if it is a major one. Writing down 
whatever you notice during this stage that might help when it comes to the “Plan” stage in the next iteration of the 
cycle.  
3. Toward Successful Management 
What makes the road freight traffic management successful? With a careful look at the case studies, an analysis 
was conducted focusing on success factors, barriers and problem solutions.  
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3.1 Success Factors 
3.1.1 Understanding the situation 
Before officials talk to other interested groups, it is strongly recommended to study the current status (and 
historical one if available) of the traffic and land use, the main players of the area and their interests, politics and 
awareness of logistics issues.  
3.1.2 Building a cross-departmental organization 
In some countries, organizational structure of administration is too rigid for a Road Freight Transport 
Management that often requires extra effort for flexibility. Unless there is a position specifically responsible for 
logistics, much effort in facilitating cooperation among the relevant officers may be necessary. Regular meetings 
with national/prefectural/municipal officers and police officers for information exchange can make an excellent 
preparation.  
3.1.3 Choosing the right persons to talk at the right time  
One cannot be careful enough to choose the first person to talk with.  
3.1.4 Partnership/Consensus-building 
When a project starts running, one problem after another comes up because urban freight management involves 
various interested people with different preferences by its very nature. Partnership-building and consensus-building 
are extremely important in the smooth progress of the project without causing feelings of inequality.  
3.1.5 Communication.  
The case studies indicated that communication is a key to success for building consensus. Once a website was 
launched, frequent updates are essential to keep the interested people’s attention. Various tools other than website; 
newsletter, radio, poster, brochure can attract people’s attention.   
3.1.6 Vision/goal Setting 
It is also important to set a vision or goal of the conference. For an example of project to eliminate on-street 
parking, a vision can be a creation of vehicle-free promenades or more vegetation on streets. Or more quantitative 
goals such as certain number of illegal parked vehicles on streets or satisfactory results from retailers andfreight 
drivers should be stated. 
3.1.7 Wise Use of Subsidies 
Either national or municipal governments usually provide subsidies intended for better Urban Freight 
Management or other forms of projects.  
3.2 How to Overcome the Problems 
3.2.1 Costs 
Costs can be reduced with aid of subsidy. In addition, cost-sharing for operating RFTM measures is problematic. 
It is not easy to reach an agreement in that everyone feels fair and satisfied. The key is consensus-building among 
the interested groups.  
3.2.2 Parking Space 
Limited resources can be shared in terms of space or time; public parking spaces can be opened to freight 
drivers or time-sharing of parking spaces can be also realistic. If there is room for public space, it maybe possible 
to develop a new parking lot or expanding/reconstructing road so that on-street parking for loading/unloading can 
be allowed.  
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3.2.3 Conflicting interests of different groups 
If a conference becomes too large or too formal for members to present honest opinions, dividing into several 
workshops can solve the problem. Granted and open-minded discussions tend to occur at smaller groups.  
3.2.4 Lacking awareness of issues 
The officials should make a rough plan first then explain it to residents and tenants. This way can bring 
awareness of issues and clear image of solution and their next action. Stating clearly the expected impacts of the 
measure is also important to raise awareness of issues. 
4. Conclusion 
A new and challenging framework for tackling urban freight transport issues based on urban governance has 
been developed. The framework is composed of four steps: (a) problem identification, (b) finding approaches and 
measures, (c) implementation and (d) evaluation. After the work to develop the framework, the following 
important points were found to achieve successful RFTM. 
Importance of PPP. Using Public-Private-Partnership (PPP) offers a constructive way of consulting and 
involving stakeholders through each stage of planning. Either Freight Quality Partnership (FQP) or Public 
Involvement (PI) procedure can be conducted. 
 Responsibility of Public Authorities. Public Authorities take ultimate responsibility for planning, implementing 
and managing policy measures. 
Design of the desirable freight vehicle movement. Among all steps of the workflow, “design of a desirable 
freight vehicle movement on roads in the entire city area” should be emphasised because this step is a key to make 
the management successful by sharing the common ideal situation among all stakeholders. 
Seek the best combination of approach & measures. Finding the best combination of approaches and measures 
for the city logistics problems instead of taking a single countermeasure is important so that thoughtful 
consideration is given and short-sighted action can be prevented. Importance of selecting the best combination is 
highlighted. 
Evaluating the results of the measures. Improvement with empirical and scientific evaluation in the PDCA 
cycle should be implemented. 
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